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Rotor  apparatus. 
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Q. 
I l l  

  A  rotor  apparatus  for  producing  power from  the  rotation 
thereof  comprising  a  support  (31)  and  a  central  core  (1) 
having  a  spherical  triangular  cross-section  mounted  on  the 
support  for  rotation  about  a  central  axis  through  the  core. 
Support  arms  (11, 11';  13,  13';  15,  15')  fixed  to  the  central 
core  and  extending  radially  outward  therefrom  at  the  ver- 
ticies  of  the  spherical  triangle  have  airfoils  (5,  7,  9)  fixed  to 
radially  extended  portions  such  that  a  gap  (23,  25,  27)  is 
formed  between  the  surface  of  the  central  core  and  the 
surface  of  each  airfoil,  with  the  airfoils  aligned  on  an  axis 
parallel  to  the  axis  of  the  central  core. 

During  rotation,  fluid  flow,  such  as  air  flow,  having  at 
least  a  component  in  the  direction  perpendicular  to  the  axis 
of  the  central  core,  flows  through  the  gaps  producing  a 
venturi  effect  which  enhances  the  movement  of  the  airfoils 
about  the  axis  of  the  central  core. 



The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  a  v e r t i c a l l y  

o r i e n t e d   r o t o r   a p p a r a t u s   and  more  p a r t i c u l a r l y ,   to  a  

r o t o r   a p p a r a t u s   which   c o m p r i s e s   a  v e r t i c a l l y   o r i e n t e d  

r o t a t a b l e   c e n t r a l   s p o i l e r   co re   h a v i n g   a  s p h e r i c a l - t r i a n g u l a r  

c r o s s - s e c t i o n   and  t h r e e   a i r f o i l s   mounted   on  s u p p o r t   a r m s  

e x t e n d i n g   from  the  v e r t i c i e s   of  the  s p h e r i c a l   t r i a n g l e .   T h e  

a i r f o i l   and  c e n t r a l   co re   a re   p o s i t i o n e d   w i t h   r e s p e c t   to  e a c h  

o t h e r   such   t h a t   t h e r e   is  a  gap  t h e r e b e t w e e n .   The  gap  p r o d u c e s   a  

v e n t u r i   e f f e c t   when  a i r   f l ows   t h r o u g h   the  gap .   Air   f low  a r o u n d  

the  s t r u c t u r e   and  t h r o u g h   the  gap  c a u s e s   the  movement  of  t h e  

a i r f o i l s   which   app ly   t o r q u e   to  the   co re   t h r o u g h   the  s u p p o r t   a r m s  

which  r o t a t e s   the  core   and  the  r o t a t i n g   of  the  core   is  used   t o  

g e n e r a t e   power   t h r o u g h   a  s u i t a b l e   power  t r a n s m i s s i o n .   The  p o w e r  

g e n e r a t e d   by  the  v e n t u r i   r o t o r   s t r u c t u r e   may  t hus   be  s u p p l i e d   t o  

an  e l e c t r i c a l   g e n e r a t o r ,   pump,  s h i p s   s c r e w   or  any  o t h e r   d e v i c e  

r e q u i r i n g   a  m e c h a n i c a l   power  i n p u t .  

D e v i c e s   such  as  w i n d m i l l s   a re   known  use  a i r   f low  f o r  

t h e  g e n e r a t i o n   of  power .   P r i o r   a r t   w i n d m i l l s   g e n e r a l l y   have  a  

p r o p e l l e r   type   of  s t r u c t u r e   h a v i n g   a  p l u r a l i t y   of  b l a d e s   or  v a n e s  

which  e x t e n d   r a d i a l l y   o u t w a r d   in  a  p l a n e   which  is  s u b s t a n t i a l l y  

p e r p e n d i c u l a r   to  the  d i r e c t i o n   of  a i r   f l ow .   V e r t i c a l l y   o r i e n t e d  

p r i o r   a r t   d e v i c e s ,   of  t h i s   t y p e ,   g e n e r a l l y   use  D a r r i u s   o r  

D a v o n i u s   t ype   r o t o r s .   The  f o r c e   of  the  a i r   a g a i n s t   the  b l a d e s   o r  

vanes   c a u s e s   them  to  r o t a t e   and  t h i s   r o t a t i o n   can  be  used  t h r o u g h  

a  m e c h a n i c a l   c o u p l i n g   to  p r o v i d e   a  power  o u t p u t .  



P r i o r   a r t   d e v i c e s   of  t h i s   type   have  the  d i s a d v a n t a g e  

t h a t   they  do  not  e f f i c i e n t l y   g e n e r a t e   power  and  d u r i n g   p e r i o d s   o f  

low  v e l o c i t y   a i r   f l o w ,   t h e y   may  not   be  ab l e   to  p r o v i d e   s u f f i c i e n t  

power   fo r   any  p r a c t i c a l   use  w h a t s o e v e r .   In  h igh   v e l o c i t y   w i n d s ,  

t h e s e   p r i o r   a r t   d e v i c e s   do  no t   o p e r a t e   b e c a u s e   of  t u r b u l e n c e  

c r e a t e d   by  the  h igh   v e l o c i t y   a i r .   The  p r i m a r y   d i s a d v a n t a g e   o f  

t h i s   p r i o r   a r t   type   of  w i n d m i l l   is  t h a t   t h e r e   is  a  p h y s i c a l  

l i m i t a t i o n   on  the  b l a d e   s p e e d   above  which  the  m a c h i n e   w i l l  

d e s t r o y   i t s e l f .   F u r t h e r m o r e ,   the   dynamic   c a p t u r e   a r e a   of  the   a i r  

f low  is  e q u i v a l e n t   to  the  g e o m e t r i c   c a p t u r e   a r e a   and ,   t h e r e f o r e ,  

t h e r e   is  no  e n h a n c e m e n t   of  a i r   mass  f low  t h r o u g h   the   d e v i c e .  

S t i l l   f u r t h e r ,   t h e s e   d e v i c e s   a re   very   n o i s y   as  a  r e s u l t   o f  

b l a d e - w i n d   i n t e r f e r e n c e .  

A n o t h e r   p r i o r   a r t   t y p e   d e v i c e   fo r   u s i n g   wind  t o  

g e n e r a t e   power  is  a  s t r e a m i n g   d i v i d e r   wi th   a  c e n t r a l   c o r e .  

S t r e a m   d i v i d i n g   is  a  d i f f e r e n t   p r i n c i p l e   than   s t r e a m   c o l l e c t i n g  

used  in  the  p r e s e n t   i n v e n t i o n .   D e v i c e s   of  t h i s   type   a r e  

d e s c r i b e d   in  German  P a t e n t   Nos.  DE  30  03  270  C2  and  DE-PS  604  

333.  The  d e v i c e   d i s c l o s e d   in  DE-PS  604  333  has  a  f i x e d   c e n t r a l  

c o r e   and  a  p l u r a l i t y   of  b l a d e s   s u r r o u n d i n g   the  c o r e .  T h e   a i r  

f low  t h r o u g h   the  d e v i c e   p r o d u c e s   only  l i f t   f o r c e s   and ,   t h e r e f o r e ,  

the   d e v i c e   is  i n e f f i c i e n t .   The  d e v i c e   d i s c l o s e d   in  DE  30  03  270 

C2  has  a  r o t a t a b l e   co re   and  two  a i r f o i l s .   Air  f l o w i n g   i n t o   t h e  

d e v i c e   is  d i v i d e d   wi th   most  of  the   a i r   f o l l o w i n g   t he   p a t h   o f  

l e a s t   r e s i s t a n c e .   Th i s   a i r   f low  p r o d u c e s   a  low  p r e s s u r e   i n  

c e r t a i n   r e a r   a r e a s   of  the   d e v i c e   which  r e s u l t s   in  a  l i f t   f o r c e  

b e i n g   a p p l i e d   to  one  of  the   a i r f o i l s .   This   l i f t   f o r c e   c a u s e s   t h e  

r o t a t i o n   of  the   r o t o r   and  t h e r e b y   the  c o r e .  



It   is  the   p r i m a r y   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  r o t o r   a p p a r a t u s   which  is  s i m p l e   in  s t r u c t u r e  

and  which   is  e f f i c i e n t   in  the  g e n e r a t i o n   of  p o w e r .  

I t   is  a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  r o t o r   a p p a r a t u s   which  has  a  s t r u c t u r e   w h i c h  

p e r m i t s   i t   to  u t i l i z e   o   v e n t u r i   e f f e c t   to  e n h a n c e   t h e  

e f f i c i e n c y   of  o p e r a t i o n   and  the  power  o u t p u t   of  the  a p p a r a t u s .  

I t   is  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  r o t o r   a p p a r a t u s   which  can  o p e r a t e   u n d e r   a n  

e x t r e m e l y   wide  r ange   of  wind  c o n d i t i o n s   i n c l u d i n g   a  wide  range   o f  

wind  s p e e d s   and  wind  from  any  d i r e c t i o n .  

It   is  s t i l l   a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  r o t o r   a p p a r a t u s   which  is  s i m p l e   i n  

c o n s t r u c t i o n ,   h i g h l y   r e l i a b l e ,   and  which  r e q u i r e s   m i n i m a l  

m a i n t e n a n c e .  

The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  a  r o t o r  

a p p a r a t u s   for   p r o d u c i n g   power  from  the  r o t a t i o n   t h e r e o f .   The  

a p p a r a t u s   c o m p r i s e s   a  s u p p o r t   means  and  a  c e n t r a l   core   m e a n s  

h a v i n g   a  s p h e r i c a l   t r i a n g u l a r   c r o s s - s e c t i o n   mounted   on  t h e  

s u p p o r t   means  fo r   r o t a t i o n   abou t   a  c e n t r a l   a x i s   t h r o u g h   the  c o r e  

means .   A  p l u r a l i t y   of  s u p p o r t   arms,   f i x e d   to  the  c e n t r a l   c o r e  

means ,   e x t e n d   r a d i a l l y   o u t w a r d   t h e r e f r o m   at  the  v e r t i c i e s   of  t h e  

s p h e r i c a l   t r i a n g l e .   At  l e a s t   t h r e e   a i r f o i l   means  are   f i x e d   to  a  

r a d i a l l y   e x t e n d e d   p o r t i o n   of   the  s u p p o r t   arms  such  t h a t   a  gap  i s  



fo rmed   b e t w e e n   the  s u r f a c e   of  the   c e n t r a l   co re   means  and  t h e  

s u r f a c e   of  the   a i r f o i l   means ,   w i t h   the  a i r f o i l   means  b e i n g  

a l i g n e d   on  an  a x i s   p a r a l l e l   to  the  a x i s   of  the   c e n t r a l   c o r e  

m e a n s .   F l u i d   f low,   such  as  a i r   f l o w ,   h a v i n g   at  l e a s t   a  c o m p o n e n t  

in  the   d i r e c t i o n   p e r p e n d i c u l a r   to  the  a x i s   of  the   c e n t r a l   c o r e  

means  f lows   t h r o u g h   the  gap  p r o d u c i n g   a  v e n t u r i   e f f e c t   f o r  

e n h a n c i n g   the  movement  of  the   a i r f o i l   means  a b o u t   the   a x i s   of  t h e  

c e n t r a l   co re   means .   The  movement   of  the   a i r f o i l   means  a p p l i e s  

t o r q u e   to  the   c e n t r a l   co r e   means  t h r o u g h   the  s u p p o r t   arms  t o  

t h e r e b y   r o t a t e   the  c e n t r a l   co re   means .   The  c e n t r a l   co r e   m e a n s  

i n c l u d e s   an  o u t p u t   means  which   r o t a t e s   wi th   the  c e n t r a l   c o r e  

means  and  which  can  be  used  as  a  power  t a k e o f f   from  the  r o t a t i n g  

c e n t r a l   co re   m e a n s .  

The  a i r f o i l   means  can  be  e i t h e r   f i x e d l y   mounted   o r  

p i v o t a l l y   mounted  on  the  s u p p o r t   a rms.   F u r t h e r ,   the  v e n t u r i  

r o t o r   can  be  v e r t i c a l l y   o r i e n t e d   so  t h a t   i t   w i l l   be  r o t a t e d   i n  

r e s p o n s e   to  wind  from  any  d i r e c t i o n .   S t i l l   f u r t h e r ,   the  c e n t r a l  

co re   means  and  the  a i r f o i l   means  can  be  made  from  a  p l u r a l i t y   o f  

m o d u l a r  u n i t s   to  p r o v i d e   fo r   the  s i m p l e   c o n s t r u c t i o n   of  d e v i c e s  

of  v a r i o u s   s i z e s .  

F i g u r e   1  is  a  p l a n   view  of  a  v e n t u r i   r o t o r  

F i g u r e   2  is  a  f r o n t   view  of  a  v e n t u r i   r o t o r  



F i g u r e   3  is  a  c r o s s - s e c t i o n a l   view  of  the  c e n t r a l   c o r e  

of  the   p r e f e r r e d   e m b o d i m e n t ,  

F i g u r e   4  is  a  c r o s s - s e c t i o n a l   view  of  an  a i r f o i l   of  t h e  

p r e f e r r e d   e m b o d i m e n t  a n d  

F i g u r e s   5A,  5B  and  5C,  i l l u s t r a t e   an  a i r f o i l   of  a n  

a l t e r n a t i v e   e m b o d i m e n t ,  

R e f e r r i n g   to  the  d r a w i n g s ,   the   v e n t u r i   r o t o r   s t r u c t u r e  

is  v e r t i c a l l y   o r i e n t e d   and  c o m p r i s e s   a 

r o t a t a b l e   c e n t r a l   s p o i l e r   core   1  which  has  a  s p h e r i c a l   t r i a n g u l a r  

c r o s s - s e c t i o n   3.  Three   a i r f o i l s   5,  7  and  9  are   f i x e d   to  t h e  

c e n t r a l   co re   1 by  means  of  s u p p o r t   arms  11,  1 1 ' ,   13,  13'  and  15 ,  

1 5 ' .   The  s u p p o r t   arms  e x t e n d   r a d i a l l y   o u t w a r d   from  the  c e n t r a l  

core   1  at  the  v e r t i c i e s   17,  19  and  21  of  the   s p h e r i c a l   t r i a n g l e  

3.  Gaps  23,  25  and  27  are   formed  be tween   the  v e r t i c i e s   of  t h e  

c e n t r a l   co r e   3  and  the  a i r f o i l s   5,  7  and  9 .  

The  s h a f t   31,  which  is  p a r t   of  the   c e n t r a l   c o r e  

s t r u c t u r e ,   e x t e n d s   a l o n g   the  c e n t r a l   a x i s   C  of  the  c e n t r a l   c o r e  

1.  The  r o t a t i o n   of  the   c e n t r a l   core  1  r o t a t e s   the  s h a f t   3 1 ,  

which  p r o v i d e s   a  power  o u t p u t   t h r o u g h   t r a n s m i s s i o n   33,  which  i s  

s u p p o r t e d   on  a  base  35.  The  t r a n s m i s s i o n   33  cou ld   be  a  g e a r  

t r a n s m i s s i o n ,   b e l t   t r a n s m i s s i o n ,   5  h y d r a u l i c   t r a n s m i s s i o n ,   or  a n y  

o t h e r   s u i t a b l e   means  fo r   p r o d u c i n g   a  power  t a k e o f f   from  a  

r o t a t i n g   s h a f t .   The  axes   F5,  F7  and  F9  of  the  a i r f o i l s   5 ,  7   a n d  

9,  a re   p a r a l l e l   to  the  a x i s   C  of  the  c e n t r a l   c o r e .  

The  v e n t u r i   r o t o r   s t r u c t u r e   is  s u p p o r t e d   by  s u p p o r t  

p o s t s   37,  39  and  at  l e a s t   one  a d d i t i o n a l   p o s t   (not   shown) ,   w h i c h  



are   c o n n e c t e d   to  the  c e n t r a l   core   by  means  of  a  s u p e r s t r u c t u r e  

41.  The  c e n t r a l   core   1  r o t a t a b l y   he ld   and  s u p p o r t e d   by  t h e  

s u p e r s t r u c t u r e .   Guy  w i r e s   may  a l s o   be  used  in  l i e u   of  or  i n  

c o n j u n c t i o n   wi th   the  s u p p o r t   p o s t s   for   p r o v i d i n g   a  s t a b l e   s u p p o r t  

s t r u c t u r e   f o r   the  a p p a r a t u s .  

R e f e r r i n g   to  F i g u r e   3,  the  c e n t r a l   co re   s t r u c t u r e   1  h a s  

an  o u t e r   p o r t i o n   43  h a v i n g   a  s p h e r i c a l - t r i a n g u l a r   c r o s s - s e c t i o n  

and  an  i n n e r   p o r t i o n   45  h a v i n g   a  c i r c u l a r   c r o s s - s e c t i o n .   The  

i n n e r   and  o u t e r   p o r t i o n s   are   r i g i d l y   c o n n e c t e d   t o g e t h e r   by  m e a n s  

of  a  p l u r a l i t y  o f   r i b s   47.  The  i n t e r c o n n e c t e d   i n n e r   and  o u t e r  

core   s t r u c t u r e ,   p r o v i d e s   a  s t r o n g ,   r i g i d ,   l i g h t w e i g h t   c e n t r a l  

c o r e .   The  i n n e r   and  o u t e r   c o r e s   are  c o n n e c t e d   to  the  c e n t r a l  

s h a f t   31  by  means  of  an  i n t e r c o n n e c t i n g   s t r u c t u r e   4 9 .  

R e f e r r i n g   to  F i g u r e   4,  the  a i r f o i l s   5,  7  and  9  e a c h  

have  a  l e a d i n g   edge  53,  which  is  a  k n i f e   edge  and  a  t r a i l i n g   e d g e  
Ln  c ross  sec t ion .  

55,  which   is  c i r c u l a r (   The  maximum  w id th   of  each   a i r f o i l   wA  i s  

a p p r o x i m a t e l y   e q u a l   to  the  w id th   of  the  gap  wG  b e t w e e n  t h e  

a i r f o i l   a n d  t h e   c e n t r a l   c o r e .   F u r t h e r ,   the  w i d t h   of  the  gap  a n d  

the  maximum  wid th   of  each   a i r f o i l ,   wA  +  wG,  is  e q u a l   to  t h e  

d i s t a n c e   D  from  the  c e n t r a l   a x i s   C  of  the  c e n t r a l   core  to  t h e  

v e r t i c i e s   of  the  c e n t r a l   c o r e .   In  the  p r e f e r r e d   e m b o d i m e n t ,   t h e  

v e r t i c i e s   of  the  c e n t r a l   co re   are   s l i g h t l y   r o u n d e d   with  r e s p e c t  

to  the  a c t u a l   g e o m e t r i c   v e r t i c i e s .   There   is  t h u s ,   a  s m a l l  

v a r i a t i o n   in  the  d i s t a n c e s   as  shown  in  the  d r a w i n g s   b e c a u s e   o f  

t h i s   d i f f e r e n c e .   F u r t h e r ,   the  d i s t a n c e   from  the  ax i s   of  e a c h  

a i r f o i l   to  i t s   l e a d i n g   edge  is   such  t h a t   a  l i n e   L  e x t e n d i n g  

b e t w e e n   the  l e a d i n g   edge  and  the  a d j a c e n t   v e r t e x   of  the  c e n t r a l  



:ore   is  p a r a l l e l   to  the  l i n e   M  be tween   the  a x i s   C  and  the  a x i s   o f  

the  a i r f o i l .  

With  r e f e r e n c e   to  F i g u r e   1,  in  o p e r a t i o n ,   the  co re   1 

f u n c t i o n s   as  a  b a r r i e r   to  the  wind  s t r e a m   W  d i r e c t e d   toward   t h e  

v e n t u r i   r o t o r .   The  c e n t r a l   core   1  t hus   d i r e c t s   the  a i r   in  t h e  

c a p t u r e   a r e a   A'  t o w a r d s   the  a i r f o i l   and  i n t o   the  gap  23  b e t w e e n  

the  a i r f o i l   5  and  the  co r e   1.  The  f low  of  a i r   t h r o u g h   the  gap  23 

p r o d u c e s   a  v e n t u r i   e f f e c t   and  the  d i r e c t i n g   of  the   a i r   f low  i n  

t h i s   manner   r e s u l t s   in  a  c o m b i n a t i o n   of  e f f e c t s   which  e n h a n c e   t h e  

r o t a t i o n   of  the  v e n t u r i   r o t o r ,   t h e r e b y   p r o d u c i n g   a  s imple   a n d  

e f f i c i e n t   g e n e r a t i o n   of  p o w e r .  

The  d i r e c t i n g   of  the  a i r   f low  a g a i n s t   the  a i r f o i l   5 

p r o d u c e s   a  h igh   p r e s s u r e   or  drag  on  the  f r o n t   s u r f a c e   of  t h e  

a i r f o i l   5  which   p u s h e s   the  a i r f o i l   in  the  d i r e c t i o n   of  the  w i n d ,  

t h e r e b y   p r o d u c i n g   a  t o r q u e   on  the  c e n t r a l   core   1  t h r o u g h   t h e  

s u p p o r t   arm  11.  The  t o r q u e   r o t a t e s   the  c e n t r a l   core   1 .  

S i m u l t a n e o u s l y ,   a i r   f low  t h r o u g h   the  gap  23  has  a  v e n t u r i   e f f e c t .  

Th is   v e n t u r i   e f f e c t   cause   an  i n c r e a s e   in  a i r   v e l o c i t y   t h r o u g h   t h e  

gap  which  r e s u l t s   in  a  s u b s t a n t i a l   i n c r e a s e   in  the  d y n a m i c  

p r e s s u r e   in  the  a r e a   a d j a c e n t   the  gap  and  a  very   s u b s t a n t i a l  

d e c r e a s e   in  the  s t a t i c   p r e s s u r e   in  t h i s   a r e a .   Dynamic  p r e s s u r e  

r e s u l t s   in  f o r c e s   in  the  d i r e c t i o n   of  flow  and  s t a t i c   p r e s s u r e  

r e s u l t s   in  f o r c e s   p e r p e n d i c u l a r   to  the  d i r e c t i o n   of  f low.   The 

v e n t u r i   e f f e c t   t h u s   c r e a t e s   a  very  low  s t a t i c   p r e s s u r e   on  t h e  

r e a r   or  downwind  s i de   of  the  c e n t r a l   core   1  and  on  the  o p p o s i t e  

or  r e a r   s u r f a c e   of  the  a i r f o i l   5.  Thus,   very   low  s t a t i c   p r e s s u r e  

p r o d u c e s   a  l i f t   e f f e c t   which  sucks   or  p u l l s   the  a i r f o i l   5  and  t h e  



core   1  in  the  d i r e c t i o n   of  r o t a t i o n   r e s u l t i n g   in  a d d i t i o n a l  

t o r q u e   b e i n g   a p p l i e d   to  the  core   1,  t h e r e b y   e n h a n c i n g   t h e  

r o t a t i o n   of  the   c o r e .  

The  v e n t u r i   e f f e c t   of  the  gap  23  c a u s e s   an  i n c r e a s e   i n  

the  v e l o c i t y   of  a i r   f low  t h r o u g h   the  gap  and  a  d e c r e a s e   i n  

p r e s s u r e   in  and  b e h i n d   or  downwind  of  the  gap  23.  The  a i r   f l o w  

t h r o u g h   the  gap  23  is  thus   enhanced   f i r s t ,   due  to  the  b a r r i e r  

e f f e c t   of  the   c e n t r a l   core   1  and  s e c o n d l y ,   due  to  the  a i r   f l o w i n g  

from  the  h igh   p r e s s u r e   f r o n t   a ide   to  the  low  p r e s s u r e   r e a r   s i d e .  

The  k i n e t i c   e n e r g y   t r a n s f e r r e d   from  the  a i r   f low  to  t h e  

v e n t u r i   r o t o r   is  a  f u n c t i o n   of  the  mass  of  a i r   f low  in  a c c o r d a n c e  

w i th   the  e q u a t i o n  

w h e r e :  

P *  p o w e r  

m  =  m a s s   of  a i r  

v =  v e l o c i t y   of  a i r   f l o w  

As  can  be  seen   from  the  above  e q u a t i o n ,   the  power  c a n  

be  i n c r e a s e d   by  i n c r e a s i n g   the  mass  of  a i r   f l ow.   The  mass  of  a i r  

f low  can  be  i n c r e a s e d   by  an  i n c r e a s e   in  the  c a p t u r e   a r ea   of  t h e  

v e n t u r i   r o t o r .   In  t h e y  a p p a r a t u s   t h e  

low  p r e s s u r e   a r e a   in  the  gap  23  and  b e h i n d   the   c e n t r a l   core   1  a n d  

the  a i r f o i l   5  c aused   by  the  v e n t u r i   e f f e c t   e x p a n d s   the  d y n a m i c  

c a p t u r e   a r e a   A'  so  t h a t   i t   is  s i g n i f i c a n t l y   l a r g e r   than   t h e  

g e o m e t r i c   c a p t u r e   a r e a   A  b e c a u s e   the  low  p r e s s u r e   in  e f f e c t ,  

sucks   a i r   from  beyond  the  g e o m e t r i c   c a p t u r e   A  in  o r d e r   to  f i l l  

the  low  p r e s s u r e   a r e a s   beh ind   the  v e n t u r i   g a p .  



In  the  p o s i t i o n i n g   of  the  a i r f o i l s   w i th   r e s p e c t   to  t h e  

wind  d i r e c t i o n   as  shown  in  F i g u r e   1,  the  f o r c e s   due  to  l i f t   a n d  

d rag   on  each   of  the  a i r f o i l s   7  and  9  a re   such  t h a t   the  r e s u l t a n t  

f o r c e   on  each  of  the  a i r f o i l s   is  n e g l i g a b l e   w i th   r e s p e c t   to  t h e  

f o r c e s   on  a i r f o i l   5.  Thus,   wi th   the  a i r f o i l s   in  the  p o s i t i o n  

shown  in  F i g u r e   1,  the  t o r q u e   fo r   r o t a t i n g   the  c e n t r a l   core   1  i s  

p r o d u c e d   as  a  r e s u l t   of  the  v a r i o u s   f o r c e s   on  the  a i r f o i l   5  a l o n e  

w i t h o u t   any  s u b s t a n t i a l   c o n t r i b u t i o n   or  d e g r e d a t i o n   due  t o  

a i r f o i l s   7  and  9 .  

As  the  v e n t u r i   r o t o r   s t r u c t u r e   r o t a t e s ,   the  v a r i o u s  

d rag   and  l i f t   f o r c e s   as  wel l   as  the  a r e a s   of  h igh  and  l ow  

p r e s s u r e   a round   the  s u r f a c e s   of  the  a i r f o i l s   and  c e n t r a l   co re   i s  

c o n s t a n t l y   c h a n g i n g .   However,   the  r e s u l t a n t   f o r c e s   on  t h e  

s t r u c t u r e   i t s e l f ,   which  cause   the  r o t a t i o n ,   r ema in   r e l a t i v e l y  

c o n s t a n t .  

F i g u r e s   5A,  5B,  5C  i l l u s t r a t e   an  a l t e r n a t i v e   e m b o d i m e n t  

in  which  the  a i r f o i l s   are   p i v o t a l l y  

moun ted   on  the  s u p p o r t   a rms.   R e f e r r i n g   to  F i g u r e s   5 A , 5 B , 5 C ,   t h e  

a i r f o i l   105  is  mounted  on  the  s u p p o r t   arms  11  and  111  by  means  o f  

a  r o t a t a b l e   s h a f t   107.  A  s p r i n g   109  is  c o n n e c t e d   to  the  s h a f t  

107  t h r o u g h   a  hole   111  and  e n g a g e s   the  arm  11  to  b i a s   the  l e a d i n g  

e d g e  5 3   of  the  a i r f o i l   in  a  d i r e c t i o n   t o w a r d s   the  c e n t r a l   c o r e .  

As  the   a p p a r a t u s   r o t a t e s ,   c e n t r i f u g a l   f o r c e   t e n d s   to  push  t h e  

l e a d i n g   edge  of  the  a i r f o i l   away  from  the  c e n t r a l   c o r e .   The  

c e n t r i f u g a l   f o r c e   is  c o u n t e r a c t e d   at  l e a s t   to  some  e x t e n t   by  t h e  

b i a s i n g   f o r c e   of  the  s p r i n g   to  t h e r e b y   o p t i m i z e   the  a i r f o i l  

o r i e n t a t i o n .   Means  such  as  s t o p s ,   can  be  p r o v i d e d   for   l i m i t i n g  



the   p i v o t a l   movement  of  the   a i r f o i l   w i t h   r e s p e c t   to  the  a r m s .  

P r e f e r a b l y ,   t o t a l   movement   s h o u l d   be  l i m i t e d   t o / 1 2 0 .  

Th i s   e m b o d i m e n t   is  very   e f f e c t i v e   in  e n v i r o n m e n t s   w h e r e  

wind  speed   is  r e l a t i v e l y   c o n s t a n t   b e c a u s e   the  s p r i n g   c o n s t a n t   c a n  

be  s e l e c t e d   fo r   a  p a r t i c u l a r   a n g u l a r   s p e e d .   If   t h e r e   is   a  l a r g e  

v a r i a n c e   in  wind  s p e e d ,   t hen   the  f i x e d   a i r f o i l   e m b o d i m e n t   is  m o r e  

e f f e c t i v e .   O t h e r   t e c h n i q u e s   fo r   a d j u s t i n g   the  o r i e n t a t i o n   of  t h e  

a i r   f o i l   can  a l s o   be  u s e d .  

The  c e n t r a l   co r e   1  a n d / o r   the  a i r f o i l s   5,  7  and  9  may 

be  c o n s t r u c t e d   as  u n i t a r y   s t r u c t u r e s   or  maybe  made  of  a  p l u r a l i t y  

of  m o d u l a r   u n i t s   r i g i d l y   f a s t e n e d   t o g e t h e r .   R e f e r r i n g   to  F i g u r e  

2,  the   c e n t r a l   co re   1  is  formed  of  a  p l u r a l i t y   of  m o d u l a r   u n i t s  

1 A . . . 1 E ,   which  a re   r i g i d l y   f a s t e n e d   t o g e t h e r   by  any  s u i t a b l e  

means  such  as  w e l d i n g ,   b o l t i n g ,   r i v e t i n g ,   e t c .   F u r t h e r ,   t h e  

a i r f o i l s   5  and  9  are   a l s o   c o n s t r u c t e d   of  a  p l u r a l i t y   of  m o d u l a r  

u n i t s   5 A . . . 5 E   and  9 A . . . 9 E .   These  u n i t s   a re   a l s o   r i g i d l y   f a s t e n e d  

t o g e t h e r   by  any  s u i t a b l e   means .   The  a d v a n t a g e   of  the  m o d u l a r  

c o n s t r u c t i o n   is  t h a t   i t   e n a b l e s   an  a p p a r a t u s   of  any  s i z e   to  be  

e a s i l y   c o n s t r u c t e d   u s i n g   s t a n d a r d   m o d u l e s .   This   p e r m i t s   g r e a t e r  

f l e x i b i l i t y   in  the  m a n u f a c t u r e   and  c o n s t r u c t i o n   of  the  a p p a r a t u s .  

In  s e l e c t i n g   the   m a t e r i a l s   fo r   the   c e n t r a l   co r e   a n d  

a i r f o i l s ,   a  m a t e r i a l   s h o u l d   be  chosen   which  has  a  h igh   s t r e n g t h  

so  t h a t   the  a p p a r a t u s   can  w i t h s t a n d   h igh   wind  s p e e d s .  

F u r t h e r m o r e ,   the  m a t e r i a l   s h o u l d   be  l i g h t w e i g h t   in  o r d e r   t o  

m i n i m i z e   the  c e n t r i f u g a l   f o r c e   r e s u l t i n g   from  the  r o t a t i o n   of  t h e  

a p p a r a t u s .  

A l t h o u g h   in  the   p r e f e r r e d   e m b o d i m e n t ,   the   a p p a r a t u s   i s  

d i s c l o s e d   as  be ing   d r i v e n   by  a i r   f low  caused   by  w ind ,   i t   can  be  



seen   t h a t   the  s t r u c t u r e   can  be  used  wi th   any  type   of  f l u i d   f l o w ,  

e i t h e r   g a s e o u s   or  l i q u i d .  

The  p r e s e n t   i n v e n t i o n   may  be  embodied   in  o t h e r   s p e c i f i c  

forms  w i t h o u t   d e p a r t i n g   from  the  s p i r i t   or  e s s e n t i a l  

c h a r a c t e r i s t i c s   t h e r e o f .   The  p r e s e n t l y   d i s c l o s e d   e m b o d i m e n t s  

a r e ,   t h e r e f o r e ,   to  be  c o n s i d e r e d   in  a l l   r e s p e c t s   as  i l l u s t r a t i v e  

and  not   r e s t r i c t i v e ,   the  scope   of  the  i n v e n t i o n   be ing   i n d i c a t e d  

by  the  a p p e n d e d   c l a i m s ,   r a t h e r   than  the  f o r e g o i n g   d e s c r i p t i o n ,  

and  a l l   c h a n g e s   which  come  w i t h i n   the  mean ing   and  range   o f  

e q u i v a l e n c y   of  the  c l a i m s   a r e ,   t h e r e f o r e ,   to  be  embraced   t h e r e i n .  



1.  A  r o t o r   a p p a r a t u s   f o r   p r o d u c i n g   power  from  t h e  

r o t a t i o n   t h e r e o f ,   the  a p p a r a t u s   c o m p r i s i n g   a  c e n t r a l  

a i r f o i l   c a r r y i n g   core   means  (1)  mounted  on  a  s u p p o r t  

means  (31)  fo r   r o t a t i o n   abou t   a  c e n t r a l   ax i s   t h r o u g h  

the  core   means;   c h a r a c t e r i s e d   in  t h a t   t h e r e   is  a  p l u r -  

a l i t y  o f   s u p p o r t   arms  ( 1 1 , 1 1 ' ; 1 3 , 1 3 ' ; 1 5 , 1 5 ' )   f i x e d  

to  the  c e n t r a l   core   means  (1)  and  e x t e n d i n g   r a d i a l l y  
ou tward   t h e r e f r o m ;   and  at  l e a s t   t h r e e   a i r f o i l   m e a n s  
( 5 , 7 , 9 )   f i x e d   to  a  r a d i a l l y   e x t e n d e d   p o r t i o n   o f  

r e s p e c t i v e   s u p p o r t   arms  ( 1 1 , 1 1 ' ; 1 3 , 1 3 ' ; 1 5 , 1 5 ' )   s u c h  

t h a t   a  gap  ( 2 3 , 2 5 , 2 7 )   is  formed  be tween   the  s u r f a c e  
of  the  c e n t r a l   core   means  and  the  s u r f a c e s   of  e a c h  

of  the  a i r f o i l   means,   each  of  the  a i r f o i l   means  b e i n g  

a l i g n e d   on  an  a x i s   p a r a l l e l   to  the  ax i s   of  the  c e n t r a l  

core   means;   w h e r e i n   d u r i n g   r o t a t i o n   of  the   r o t o r  
a p p a r a t u s   f l u i d   f low  h a v i n g   at   l e a s t   a  component   i n  

a  d i r e c t i o n   p e r p e n d i c u l a r   to  the  ax i s   of  the  c e n t r a l  

core   means  f lows  t h r o u g h   at  l e a s t   one  of  the  g a p s  
p r o d u c i n g   a  v e n t u r i   e f f e c t   f o r   e n h a n c i n g   the  m o v e m e n t  
of  the  a i r f o i l   means  abou t   the  a x i s   of  the  c e n t r a l  

core   means,   t h i s   movement  of  the   a i r f o i l   means  a p p l y i n g  

t o r q u e   to  the  c e n t r a l   core   means  t h r o u g h   the  s u p p o r t  
arm  t h e r e b y   to  r o t a t e   the  c e n t r a l   core   m e a n s .  

2.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im  1,  w h e r e i n  

the  c e n t r a l   core   means  (1)  has  a  s p h e r i c a l - t r i a n g u l a r  
c r o s s - s e c t i o n ,   the  s u p p o r t   arms  ( 1 1 , 1 1 ' ; 1 3 , 1 3 ' ; 1 5 , 1 5 ' )  

r a d i a l l y   e x t e n d i n g   from  the  v e r t i c i e s   t h e r e o f .  
3.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im  2 ,  

whe re in   the  c e n t r a l   core   means  (1)  has  an  i n n e r ,  
c i r c u l a r   c r o s s - s e c t i o n ,   core   p o r t i o n   (45)  and  a  
s p h e r i c a l - t r i a n g u l a r   c r o s s - s e c t i o n   o u t e r   p o r t i o n   ( 4 3 ) ,  
t h e s e   i n n e r   and  o u t e r   p o r t i o n s   b e i n g   r i g i d l y   c o n n e c t e d  

t o g e t h e r .  

4.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im  1,  2 

or  3,  w h e r e i n   the  l e a d i n g   edge  (53)  of  each  a i r f o i l  

means  ( 5 , 7 , 9 )   is  n a r r o w e r   than  the  t r a i l i n g   edge  (55) 

t h e r e o f .  



5.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im   4 ,  
w h e r e i n   the  l e a d i n g   edge  (53)  of  each  a i r f o i l   m e a n s  

(5,  7,  9)  is  a  k n i f e   e d g e .  
6.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im   4  o r  

5,  w h e r e i n   the  t r a i l i n g   edge  (55)  of  each  a i r f o i l  

means  (5,  7,  9)  is  an  a r c u a t e   e d g e .  
7.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   o f  

the  p r e c e d i n g   c l a i m s ,   w h e r e i n   the  s u p p o r t   arms  ( 1 1 , 1 1 ' ;  

1 3 , 1 3 ' ; 1 5 , 1 5 ' )   e x t e n d   from  bo th   ends  of  the  c e n t r a l  

core   means  ( 1 ) .  

8.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   o f  

the  p r e c e d i n g   c l a i m s ,   w h e r e i n   the  c e n t r a l   a x i s   o f  

the  c e n t r a l   core   means  (1)  is  v e r t i c a l .  
9.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im   2 ,  

and  a n y  o n e   of  c l a i m s   3  t o   8,  w h e r e i n   the  w i d t h   o f  

each  s a i d   gap  (23,  25,  27)  is  s u b s t a n t i a l l y   e q u a l  
to  the  maximum  w i d t h   of  each  a i r f o i l   means  ( 5 , 7 , 9 ) .  

10.  A  v e n t u r i   r o t o r   a p p a r a t u s   as  c l a i m e d   i n  
c l a im  2,  and  a n y  o n e   of  c l a i m s   3  to  9,  w h e r e i n   t h e  
w i d t h   of  each   s a i d   gap  (23 ,25 ,   27)  and  the  maximum 
w i d t h   of  each  a i r f o i l   means  ( 5 , 7 , 9 )   is  equa l   to  t h e  
d i s t a n c e   from  the  c e n t r a l   a x i s   to  the  v e r t i c i e s   o f  
the  a i r f o i l   m e a n s .  

11.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im   2 ,  
and  a n y  o n e   of  c l a i m s   3  t o   10,  w h e r e i n   a  l i n e   f r o m  

the  l e a d i n g   edge  of  one  of  the  a i r f o i l   means  (5,7,9)  t o  
the  a d j a c e n t   v e r t e x  o f   the  c e n t r a l   core   means  (1) 
is  p a r a l l e l   to  a  l i n e   from  the  c e n t r a l   a x i s   of  t h e  

c e n t r a l   core   means  to  the  ax i s   of  t h i s   a i r f o i l   m e a n s .  
12.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  a n y  o n e  

of  the  p r e c e d i n g   c l a i m s ,   w h e r e i n   each  a i r f o i l   m e a n s  
( 5 , 7 , 9 )   is  p i v o t a l l y   mounted  on  r e s p e c t i v e   s u p p o r t  
arms  ( 1 1 , 1 1 ' ; 1 3 , 1 3 ' ; 1 5 , 1 5 ' ) .  

13.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im  1 2 ,  
w h e r e i n   each  a i r f o i l   means  ( 5 , 7 , 9 )   i n c l u d e s   m e a n s  
(109)  fo r   b i a s i n g   the  a i r f o i l   means  a g a i n s t   c e n t r i f u g a l  
f o r c e   r e s u l t i n g   from  the  r o t a t i o n   of  the  a p p a r a t u s .  



14.  A  r o t o r   a p p a r a t u s   as  c l a i m e d   in  c l a im  1 3 ,  
w h e r e i n   the  c e n t r a l   core   means  (1)  c o m p r i s e s   a  

p l u r a l i t y   of  m o d u l a r   u n i t s   (1A  . . . .   1E)  r i g i d l y   c o u p l e d  

t o g e t h e r ;   and  w h e r e i n   each  a i r f o i l   means  ( 5 , 7 , 9 )  

i n c l u d e s   a  p l u r a l i t y   of  m o d u l a r   u n i t s   (5A  . . . . 5 E ;  

7 A . . . . 7 E ;   9 A . . . . 9 E )   r i g i d l y   c o u p l e d   t o g e t h e r .  
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